Zurich). The SV40 virus is endocytosed using the caing example was provided by Joost Holthuis (University of Utrecht). Aminophospholipids are distributed asymveolar pathway and enters novel endosomal compartments termed caveosomes (Pelkmans et al., 2001) . metrically in the membrane bilayer: they are more abundant in the inner leaflet. Hoolthuis showed that this biThese are numerous, stationary compartments that are negative for standard endosomal antigens and are ased distribution requires two P type ATPases, Dnf1p and Dnf2p, which transport aminophospholipids from poorly reached by endocytic tracers (Figure 1 ). Caveolar endocytosis is characterized by sensitivity to cholesthe exoplasmic to the cytoplasmic leaflet of the plasma membrane. Yeast cells devoid of these transporters terol depletion (implying the involvement of lipid raft microdomains), requirement for dynamin, and indepenshowed delayed endocytosis of the membrane dye FM4-64, implying that the transbilayer lipid distribution dence from clathrin. SV40-containing caveosomes show a greatly increased motility, which may help the virus is important for the ability of the plasma membrane to invaginate and form vesicles (Pomorski et al., 2003) . enter the endoplasmic reticulum from these organelles. Caveolin-1 is essential for the formation of caveolae A particular class of lipids, the phosphoinositides (phosphorylated derivatives of phosphatidylinositol), (Fra et al., 1995) , and Helenius addressed the interesting question of what happens to caveosomes and SV40 upplay a key role in protein recruitment to cellular membranes (Simonsen et al., 2001 ). Pietro De Camilli (Yale take when caveolin-1 is absent. Remarkably, cells from caveolin-1 knockout mice were found to be infected University, New Haven) discussed the importance of phosphoinositides in synaptic endocytosis and regenerby SV40. tosis and MVB sorting, and an increasing body of strucGenetics, Dresden) reported that two homologous protural insight is accumulating. However, it still remains a teins interact specifically with GTP-Rab5 at the endochallenge to characterize the various mechanisms of some. The endosomes containing these Rab5 effectors endocytosis, and to better define the membrane flow are characterized by the absence of PI(3)P and the PI(3)P within the endocytic pathway. Although some of the binding effector, EEA1, and do not correspond to major molecular players in endocytosis and endosomal clathrin-coated vesicles or caveosomes. These memsorting have been identified, it will take much further brane structures may therefore represent a novel subwork to understand the mechanisms that orchestrate compartment of the early endosome. Interestingly, EGF the amazing diversity of pathways and specificity of internalized into these structures initiates a signaling transport in endocytic membrane traffic. event mediated by the two Rab5 effectors themselves.
A major emphasis of this meeting was the importance Again, a subcompartmentalization of the transduction of endocytosis during development. A functional endoevent leads to a specific molecular response mediated cytic pathway is essential for maintaining gradients and by factors which, like the novel Rab5 effectors, are relong-range distribution of key morphogens, for controlstricted to a defined compartment.
ling asymmetric cell divisions, and for restricting signaling outputs-all crucial factors in the process that starts with simple cells and ends with complex tissues. It is Beyond Signal Transduction: Endocytosis and Morphogens therefore quite possible that major components of the endocytic pathway may have coevolved with signaling Recent work on a number of signaling pathways has uncovered a novel signaling role for endocytosis: it conpathways. Intriguing connections between signaling molecules and endosomes were revealed, and the introls the spreading of morphogens. Morphogens, like
